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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

INTRODUCTION 

The November report ref lects  a spacecraft weight increase of 35 pounds 
a t  injection and 15 pounds a t  the injected spacecraft condition less Service 
Module propellant. The current injected weight of 84,575 pounds i s  based on 
a Service Kodule loaded w i t h  sufficient propellsnt at  a specific impulse of 
313.0 t o  provide 10 per cent A V margin. 
including crew, of 25,000 pounds. 

Th i s  is  based on a LEN weight, 

As was indicated previously, t h e  Command Module weight has exceeded t h e  
proposed control weight of 9500 pounds. The reported weight is  based on t h e  
definit ions and released drawings for  AFRM-011. 
is under way t o  reduce the Cormnand Module weight fo r  the LOR mission. 
of gravity improvement is being considered concurrently. 

A weight reduction program 
Center 

The major changes i n  t h e  Command Module were due t o  the addition of a 
Command Module vent and an increase i n  t h e  e lec t r ica l  power batteries.  

The major changes i n  t h e  Service Module were due t o  a decrease i n  t h e  
af t  heat shield structure and t h e  addition of a sequencer t o  insure positive 
separation of t he  Command Module from the Service Module. 

The major change in t h e  hunch Escape System was  due t o  a change i n  
ballast consistent w i t h  t h e  combined Launch Escape System and CoIlnnand Module 
balance requirements. 

The High Altitude Abort condition reflecting weight, center of gravity, 
and inertia has been al tered t o  re f lec t  a Launch Escape System Tower structure 
containing an aerodynamic tower f l ap  which will  be used i n  conjunction w i t h  
the  tower t o  s tab i l ize  t h e  Command Module, blunt heat shield forward, during 
abort  between the al t i tudes of approximately 30,000 feet  t o  220,000 feet. 

The earth o rb i t a l  mission weight summary re f lec ts  a two stage Booster- 
t o a r b i t  injection without t h e  use of Service Module propulsion and is  based 
on a complete Service Module loaded with 2425 pounds of propellant. 
e a r t h  orb i t  weight reported limits the o rb i t a l  a l t i tude  capability w i t h  the 
S a t q  I Booster t o  91.7 nautical miles. 
orbital a l t i tude  w i t h  t h e  Saturn I Booster wil l  require off loading of t h e  
Command Module and Service Module. 

The 

To obtain t h e  100 nautical  m i l e  
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N O R  T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O K  

. -  

LAUNCH 
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SYSTEM 
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X, = 1483.2 

COMMAND 
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DIMENSIONAL DIAGRAM 
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N O R T H  A M E R I C A N  AVIATION, INC. ' SPACE and INFORMATION SYSTEMS DIVISION 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  'SPACE end INFORMATION SYSTEMS DIVISION 

COHMAND MODULE 

CURRENT WEIGHT EMPTY CHANGES 

STRUCTURE 

Increase Basic Body Structure Forward Section due t o  
a redesign of the forward heat shield ejection 
f i t t i n g s  as a part  of the solution t o  t h e  gap 
problem. 

Decrease Basic Body Structure Center Section due t o  
t h e  following: 

Removal of bonded doubler from lower af t  sidewall 
based on revised s t ructural  analysis. 

Revision of seals and hardware based on calculated 
i n  l i eu  of estimated weights. 

Increase Basic Body Structure A f t  Section due t o  the 
addition of a fiberglas spacer on the af t  bulkhead 
ring t o  f ac i l i t a t e  mating of heat shield t o  basic 
body structure. 

Increase Secondary Structure due t o  t h e  following: 

Increase of RH equipment bay based on calculation 
of released drawings i n  l i e u  of estimations. 

Decrease of forward RH equipment bay coldplate 
based on a reduced heat dissipation requirement 
result ing from the redesign of the inf l igh t  
t e s t  system. 

Increase of lower equipment bay based on revised 
structure and coldplate requirements result ing 
from equipment relocation fo r  CG improvement. 

Increase Heat Shield Substructure forward section due t o  

-2.0 

+1.0 

+5.0 

-7.0 

-6.0 

a redesign of the a f t  ring as a par t  of t h e  gap problem. 

Increase Heat Shield Substructure center section due t o  t h e  
following : 

( +16.0 ) 

+2.0 

-1.0 

+2.0 

+4.0 

+4.0 

t-2.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT WEIGHT EMPTY CHANGES 

STRUCTURE (CONTINUED) 

Increase of honeycomb panel due t o  the addition 
of lands t o  heat shield f o r  mounting scimitar 
antennas. +3.0 

Decrease i n  forward ring due t o  redesign as a 
part of t h e  solution t o  the gap problem. -4.0 

Transfer of umbilical provision t o  e lec t r ica l  
power. -9.0 

Transfer of access doors f o r  the RCS components 
f r o m  the Reaction Control System. +5.0 

Transfer of scimftar antenna provisions t o  
communications. -16.0 

Addition of Command Module vent t o  trent tho cavity. 
space between the inner t o  outer structure t o  
prevent possible s t ructcral  fa i lure  which may 
occur due t o  t h e  pressure different ia ls .  +23.0 

Increase heat shield substructure aft  section due t o  the 
following : 

Increase of panels based on calculations of.corrected 
land widths. +3.0 

CREW s y s m  

Decresse crew couch support and res t ra in t  system due t o  
changing crew couch pads from i n so l i t e  t o  a l igh ter  
density t r i lok .  

Addition of storage provision for  constant wear garments. 

Addition of storage boxes for  loose food packages. 

Transfer l i g h t k g  equipment t o  Electr ical  Power System. 

Transfer waste management system l e s s  fecal  canister and 
relief receptacle i o  Efi~ii.tifiieiital Contrd. Systei. 

+3.0 

(-33 00) 

-5.0 

+1.0 

+5.0 

-10.3 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT WEIGHT EMPTP CHANGES 

COMMUNICATIONS 

Increase antenna coax and connector weights based on 
calculations of the latest interconnection diagrams 
and cable drawings. 

Transfer antenna provisions from structure. 

INSTRUMENTATION 

Increase remote equipment due to the addition of a 
TV camera v iew finder. 

Decrease Inflight Test System per NASA direction to reduce 
comparators from 225 to 150. 

Decrease Inflight Test Electrical Provisions consistent with 
reduction of comparators. 

CONTROLS AND DISPLAYS 

Increase panels based on calculations of current drawings. 

Increase Navigation Display and Control based on current 
MIT report reflecting a revised estimate for the G & N 
navigation displays. 

Decrease manual rotational control due to using magnesium in 
lieu of aluminum for the structural parts per NLnneapolis 
Honeywell. 

Decrease manual translational control based on partial actual 
weights by Minneapolis Honeywell. 

GUIDANCE AND NAVIGATION 

Decrease spares based on current KIT report reflecting 
a revised quantlty. 

Added coolant hose8 to connect the Inertial Heasurement Unit 
to the Command Module water glycol system per current >!IT 
report. 

(+24 0 

+8.0 

+16.0 

(-18.0) 

+1.0 

-12 9 

-6.1 

(+LO) 

+l.9 

+1.0 

- .9 
-1.0 

( -5 .0)  

-6.0 

+1.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMHAND MODULE 

CURRENT 'WEZGET EMPTY CHANGES 

STABILIZATION AND CONTRGL 

Decrease Stabil ization and Control System due t o  p a d i a l  
actual weights of components per latest Mnneapolis 
Honeyuell information as follows: 

Rate GPO Package 
Body Kounted Gyro Package 
Electronic Control Package 
Electronic Control Package 
Electronic Control Package 
Electronic Control Package 
Display/BMAG ECA Package 

REACTION CONTROL 

- Pitch 

- Yaw - Auxiliary 

- R o l l  

+ 95 
+ 0 5  

-5.1 
-5.0 
-4.5 
4 . 8  
-3.6 

Transfer access doors for  Reaction Control System components 
t o  heat rh le ld  lubrtntcture. 

ELECTRICAL POWER 

Increase re-entry and post landing batteries based on - m g i e  Pitcher E s cui'rgiit status. 

Decrease DC power panel assembly based on calculations of 
released drawings. 

Increase c i rcu i t  breaker panel based on calculatibns of 
released drawings. 

Transfer umbilical provisions from h e a t  shield substructure. 

(-22.0) 

-22.0 

( -5 .0 )  

-1.0 

M.3 

+9.0 

Increase l e f t  hand circui t  breaker panel due t o  a change i n  
gage thickness f r o m  .OS0 t o  .125 f o r  r ig id i ty  and t o  match 
up w i t h  the other display panels.Redesign underway. +3.0 

Increase right hand circui t  breaker panel due t o  a change i n  
gage thickness from .050 t o  .125 fo r  r ig id i ty  and t o  match up 
w i t h  the other display panels.Redesign underway. +5.1 

Decrease c i rcu i t  u t i l i za t ion  package due t o  current calculations 
based on released drawings. .-6 4 

Transfer l ight ing equipment f r o m  crew systems. +lo. 3 

11, - SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and .INFORMATION SYSTEMS DIVISION 

CURRE8T 'MXtGHT EKPTY CHANGES 

ELECTRICAL POWER ( CONTINUED) 

Increase eequencer based on calculation of released drawings 
of the sequencer housing. 

Increase sequencer due t o  change t o  implement EDS circui t ry  
agreement t o  change t h e  automatic abort and engine shut- 
down functions of t h e  crew safety system DS. 

t4.6 

LU.6 

Increase common u t i l i t y  e lec t r ica l  transmission due t o  
addition of a side heat shield feed thru plate  not previously 
accounted f o r  i n  t k e  weight. +1.0 

EMVIRONMENTAL CONTROL (+20.0 ) 

Decrease pressure su i t  c i rcui t  due t o  t h e  following: -8.6 

Reduction of C02 and oder absorber housing 
based on p a r t i a l  actual weights of hardware 
as reported by AiResearch. -2.5 

Reduction i n  ducting due t o  relocation of suit 
ad--..:+ .. . r h i l . t n m l  n n n n n n t q n n  m l i m i n n t i n a  

long run of ducting. -6.3 
b b . L A  C . U I Y  U I L V I I I v -  UYILII"U"&".. u.&-.II-.y* 

Decrease water glycol c i rcui t  based on AiResearch s ta tus  
reflecting calculations of de t a i l  production drawings. -0.7 

Increase oqgen system due t o  calculation of oxygen surge tank 
based on released drawings. 443.9 

Increase pressure and temperature control c i rcui t  based on 
AiResearch s ta tus  reflecting an addition of a cabin air 
out le t  valve not previously accounted fo r  i n  t h e i r  weights. +0.1! 

Increase water supply system based on AiResearch report 
ref lect ing an increase i n  the potable water tank due t o  t h e  
addition of a sleeve around t h e  bladder and an increase i n  
the waste water tank due t o  t h e  addition of a control 
necessary t o  control and measure t h e  volume of l iquid in 
t h e  tanks. +3.6 

+24,2 

TOTAL C O M N D  M O D U  CURRENT 'JJEIGHT EMPTY CHANGES 

1 5  - SID 62-99-21 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COWAND MODULE 

CURRENT USEFUL LOAD CHANGES 

CREW s p s m  

Decrease portable l i f e  support system due t o  removal of 
primary oxygen. 

Decrease crew survival k i t  due t o  deletion of personal 
preference items and removal of food. 

Increase personal hygiene equipment due t o  addition of 
storage baskets. 

Transfer chemical disinfectant t o  Environmental Control. 

ENVIRONMENTAL CONTROL 

Transfer chemical disinfectant from C r e w  Systems. 

TOTAL C O W N D  MODULI3 CURRENT USEFUL LOAD CHANGES 

16 

-0.9 

-4.5 

-2.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE NODULE 

CURRENT TW?,IGHT EMPTP CHANGES 

STRUCTURES 

Replace aluminum honeycomb sandwich i n  the A f t  Heat Shield 
w i t h  st iffened fiberglas sheet. 

ELECTRICAL POWER SpSTE;M 

Fuel c e l l  H 2  and 02 plumbing revised per calculated weight 
and reallocation. 

Electr ical  Common Ut i l i ty  

Added sequencer and necessary wiring for  control 
of RCS engines t o  insure positive separation of 
the Command Module - Service Module. +23.0 

Command Module t o  Service Module separation 
system increased per weight calculations. a . 2  

Provisions - Miscellaneous design changes. +1.3 

MAIN PROPU@IOJ 

Oxidizer System tanks increase resulted from an increase i n  
door flange area. 

Pressure System H tanks i icrease resulted from increase i n  
w e l d  flanges &d changing the density of titanium from 
.160 pounds/cu. in. t o  .161 pounds/cu. in.  per Material 
and Producibility Group. 

( -55 00) 

-0.5 

+24* 5 

(+16.0) 

6.0 

+lo. 0 

TOTAL SERVICE NODULE CURFEN’ WEIGHT PIPTY CHANG&S -15.0 

18 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

lo-1-63 1 CURRENT 

Structure 

Electrical System 

Propulsion System 
*in Thrust 
Jettison 
Jettison Motor 

skirt  
Pitch Control 

Separation Provisions 

1062 

58 

4764 
431, 

92 
55 

67 

6532 

S R  

To ‘IJmNT 1 BASIS FOF? CURRgNT UEZIGHT 

4764 
434 

92 
5 5  

67 

40 

60 

61 

53 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCE ESCAPE SYSTEM 

CUUGNT :JEIGHT - CHANGES 

BALLAST 

Increase ballast consistent with combined Launch Escape 
System and Command Module balance requirements. 

TOTAL LAUNCH ESCAPE SYSTEM CURRENT ;IIEIGHT CHANGES 

+10 

+10 

20 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I= 

Stmcture 

Electrical 

Separation System 

TOTAL dnapTBR 

ADAPTER 

UEIGHT STdTuS 

PREVIOUS CHANGE CpRRsNT 
3ASIS FOR CUFEW" sums TO UEIGHT 

10-1-63 CUIBENT 11-1-63 @ST $UL $ACT 

3070 3070 

80 80 

250 250 

m 3400 100 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY COM4ENTS 

LAUNCH ESCAPE SYSTEM 

!he deoign goal established fo r  the  LES is 6,300 pounds, excluding ballast. 
This weight uas based on the September 1962 s ta tus  weight of 6,600 pounds, 
including the necesoary bal laet  t0 provide currently determined aerodynamic 
s t a b i l i t y  t o  prevent tumbling. 

The original  design goal of 5,900 pounds, as reported i n  the June statu#, 
SI0 6 2 9 9 - 5 ,  was h e e d  on an at t i tude controlled configuration, 
configuration weight includes a pitch motor and bal las t  not included i n  the 
or ig ina l  target weight, 

The current 

The design goal established for the Command Module is 8,500 pounds. 
estimated w i g h t  breakdown for the design goal is prodded fo r  comparative 
purposes. 

An 

The original design goal weight of 8,340 poumis, a6 reported i n  the June 
status, SID 6 2 9 9 - 5 ,  did not include the proposed increases nor the Category I 
reductions presented i n  the July briefing and incorporated i n  the July Status 

0 
Report. 

SEKVICE MODuLg I 

'Phe design goal established for the Service Mule l e s s  usable propellant is 
ll,OOO pounds. 
f o r  comparative purposes. 
tla8bla propellant for the  25,000 pound LEN. 

An estimated weight breakdown for t h e  design goal i s  provided 
This configuration is sized f o r  45,000 pounds 

The original design goal weight of 8,595 f o r  the burnout condition was based 
on a lunar configuration aieed for 31,000 pounds usable propellant, 

22 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

~~ . -  

UEIGIJT HISTORY 

COMMBND MODULE 

DESIGN 
GOAL 

structure 

:rev Sysltsme 

S o d c a t i o n  

Inetnrmentation 

Controls & Displays 

Guidance & hviga t ion  

Stabi l iaat ion & Control 

Reaction Control 

Electrical Power 

Ehvironwntal Control 

Eerth Landing 

UEIGEfi EMPTP 

C r e w  

Suits & Personal Equipment 

Food & Containers 

Reaction Control Propellant 

Enviromnental Control Fluids 

Scient i f ic  Payload 

GROSS WEIGHT 

3824 

530 

330 

173 

261 

261 

181 

195 

390 

235 

610 

6990 

528 

304 

90 

210 

128 

250 

AUTHORIZBD 
CHANGES 

+125 

+ 33 

+7 

+3 

+159 

+11 

-12 

+326 

-8 

+318 

DESIGN 
GQaL 

ADJUSTED 
11-1-63 

3949 

530 

363 

180 

264 

420 

18l 

195 

401 

223 

610 

7316 

528 

2% 

90 

210 

128 

250 

8818 

--- 

- 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MOUUIX WEIGHT HISTORY 

WEIGET EMPTP AUTHORIZED CHANGES 

STRUCTURE 

C b a n g e  parachute at tach to a two l eg  configuration fo r  into- 
poration of the "Tumbling Concept* a t  earth impact attezh 
uation. (CM No. 93) 

COMMUNICATIONS 

Add a spacecraft upda ta  l i n k  f o r  the purpose of providing 
current COSS data within the spacecraft for display and 
comparison with the on-board computed data. (CCA No. 54). 

Change the present two speed data storage to a thme a p e d  
machins to provide fast dump of data. (CCA b. 59) 

INSTRWNTATIOP 

Increaae the PCM output b i t  rate from 31,000 to 51,200 bit/seo. 
This change was originally considered to have negligible 
wigh t  a f fec t  but has henceforth been reported by Collin8 
t o  cause a seven po~na increase. (CCI NO. 44) 

F'urnish and i n s t a l l  a clock timer panel a t  the navigation 
s ta t ion lover equipent  bay. ( C C I  No. 84) 

Increase G&N navigation control8 coded to Controls & Displays 
per M.I.T. status. 

GUIDANCE & NAVIGATION 

Increaoe the Guidance and Navigation per recent weight report 
from M.I.T. 
b i l i t y  for the M.I.T. design, the weight change8 i n  t he i r  
Weight and Balance Report w i l l  be considered a s  authorized 

Since N4A does not have veight control responsi- 

changes. 

ELECTRICAL PGUER 

Add two bat ter ies  t o  provide a source of power, separate from 
the primary D.C. power, to i n i t i a t e  pyrotechnic devices. 
(CCA No. 28). 

Add PLSS battery charging control t o  prevent overcharging battery. 
(CCI No. 82) 

+E5 

(+33) 

+35 

-2 

(+7) 

+? 

(+3) 

+2 

+1 

(+I591 

+10 

+1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CCMMAND M0IXJX.Z UEIGHT HISTORY 

UEIGHT EMPTY AUTHORIZED CHAH(%s 

Add a C02 sensor to the ECS as a part of the ECS operational 
inatnunentation, (CCa No. 43) +2 

Add a surge tank to ECS and delete entry oxggen supply t0 prwide  
early mission emergency gas flows. (CCA No. 52) -7 

Deletion of regenerative heat exchanger f r o m  the ECS 
heat exchanger package. (CCA No. 63) -7 

+326 

25 

SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

(3JmAlm H o r n  WIGHT HISTORT 

IIsEF[TL LOAD AUTHORIZED CXANGES 

SUITS & PERSONAL BQUIPMENT 

Change the following GFB (IU4SA) responsibility items: 

Increase personal radiation dosimeters per 
USA Crew Systems Meeting Number 19, Action 
Item Number 6. 

Increase PLSS per Hamilton Standard status. 

Delete in i t ia l  charge water for coolant, from 
PLSS, as t h i s  item is  now carried in  the 
potable water tank. 

hlete  one PLSS consistent with requirement8 
for LOR mission. 

Delete primary oxygen from remaining PUS 

TOTIL CCMUND MODULE U r n  LCkD CHAN(;BS 

+10 

+36 

-5 

-4g 

-1 

-8 
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/ 

DESIGN 
GOAL 

N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE M d  INFORMATION SYSTEMS DIVISION 

AUTHORIZED 
CHBNGFS 

WEIGHT HISTORY 

SEKVICE MODULI?, 

structure 

Electronics 

Reaction Control 

Electrical Power 

Environmental Control 

Propulsion System 
Engine Instal la t ion 
propellant syatem 

WEIGEE EMPTP 

3203 

145 

737 

1203 

250 

606 
2456 

8600 

Main Propellant 

GROSS WEIGIFT 

Usable X S  Propellant 
Usable Fuel CsU. Reactants 
Environmental Control Fluids 
Main Propulsion Hel ium 
Main Prop. Residual0 
Unusable RCS Pro llant 
Unusable Fuel Ce Y 1 Reactants 

BURNOUT WEIGHT 

4 m  

56000 

I I 
6 l l  
479 
193 
139 
900 
61 
17 

11OOo 
- 

DESIGN 
GOAL 

ADJUS'PED 
Il-1-63 

3203 

145 

737 

1203 

250 

606 
2456 

8600 

611 
479 
193 
139 
900 
61 
17 

l lOO0 

4 m  

56000 

27 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTER OF GRAVITP CHANGES 

COMMAND MODULE 

STRUCTURFI 

Addition ofcmhble HCI3 core installation in aft compartment. 

Incorporation of oxidizer dump in aft heat shield. 

Reduction of heat shield window glass thickness from 0.70 to 
0.55 inches. 

Main parachute yoke installation study. 

Refinement of structure beyond AFRM 011. 

Increase in aft equipment bay due to electronic component 
storage compartments . 

CREW SYSTEMS 

Change in crew and metabolic criteria based on astronaut data 
and new NASA metabolic rates. 

Redvce life rafts. 

Reduce or eliminate portable light. 

Increase crew couch attenuation. 

Delete requirement for the PES as there is no extra vehicular 
missions planned from the Corrnnand Module. 

Decrease mission duration from l4 days to 8 days: 

Food and Containers 
Chemical Disinfectant 
Personal Hygiene Ruipment 

Remove thermal coveralls. 

(-72 1 

+25 

+3 

-10 

-10 

-100 

+20 

(-154 1 

-9 

-3 

+21 

-45 

-38 
-2 
-4 

-13 

28 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INMRMATION SYSTEMS DIVISION 

POTENTIAL WEIGH" AND CENTER OF GRAVITY CHANGES 

0 MODULE 

COMXUI?ICATION & INSTRUHENTATION (-7) 

Repackage PCn components. -18 

Add e l ec t r i ca l  provisions f o r  test bstnrmentation t o  
monitor C-1 and C-5 booster per NASA. +16 

UtiUee Conic Corporation VHFm and unmodular HF. -8 

Add provisions fo r  f l i gh t  qualification PCM. +10 

Uti l ize  W t e c  multiplexer. -7 

STABILIZATION & CONTROL (-40) 

h c r e a s e  SCS packages per W-H weight reduction st:idy.including 
design refinements such as machining base plates,  reducing 
potting and optimizing side panels. -40 

REACTION CONTROL STSTM 

0 Propellant tank increase. 

ELECTRICAL POWER STSTM (+76 

-1 hisite bat tery charger for PUS. 

Decrease battery charger. -1 

Increase e lec t r ica l  wiring. +lo0 

Decrease inverters due t o  redesign of power transistors.  -u 
Redesign c i rcu i t  breaker panel structure. -8 

ENVIRoramTAL CONTROL SYSTM (-lm 
Reduce water-glycol plumbing gage from .035 t o  .020. -3 

Reduce lithium hydroxide and containers per change i n  Crew and 
Metabolic c r i t e r i a  baaed on astronaut data and new NASA metabolic 
rates . -18 

Reduce quantity requirements of l i t h ium hydroxide due t o  mission 
duration decrease from U, day8 t o  8 dap .  -55 

m S I D  62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES 

COMMAND MODULE 

ENVIRONMENTAL CORTROL SYSTEN (CONTINUED) 

Change i n  78g requirements t o  comply w i t h  structure c r i t e r i a  
(AiResearch items). 

Addition of th i rd  glycol pump and coldplate redundancy. 

Change from aluminum t o  magnesium on some AiResearch components. 

Addition of pressure transducer, two check valves and two shut-off 
valves t o  02 surge tank. 

Combine potable and waste water tanks. 

Investment castings i n  l i eu  of precision sand castings on 
s u i t  compressor and glycol pump. 

Delete two l i t h i u m  hydroxide charges by raising t h e  
allowable CO? content. 

0 
L 

Combining AiResearch components. 

Addition of radiator controller. 

Simplified ECS water management, cooling system, and deletion of 
freon system. 

Delete recharging provisions for  PLSS. 

Addition of O2 surge tank instrumentation (NASA requirement per 
l e t te r  9569 MA, dated July 23, 1963). 

EARTH LANDING SYSTEM 

Main parachute yoke installation. 

LEX INTEGRATION 

Podify structure t o  incorporate mating andlocking capabili t ies 

Add rendezvous beacon radar instal la t ion as an a i d  during the 

and t o  strengthen hatch fo r  impact loads. 

rendezvous phase. 

-e 
+10 

-7 

+2 

-r, 

-5 

-9 

-7 

+6 

-ll 

-9 

+2 

( -25 1 
-25 

(+166 ) 

+150 

+16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CEWJXEt OF GMVXTY CHANCtES 

COMMAND MODULE 

SCIESTIFIC EQUIPMENT 

Remove from Lower Equipment Bay. 

Remove from Right Hand Equipment Bay. 

TOTAL POTENTIAL CHANGES, COMMAND NODULE 

(-170 I 
-3 5 

-13 5 

-340 

31 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION - 
POTENTIAL WEIGHT AND CENTEX OF GRAVITY C H A N m  

SE3VICE MODULE 

STRUCTURE 

Remove outer face sheet fo r  increased EPS radiator area. 

Increase insulation weight i n  t h e  area of the af t  heat 
shield due t o  t h e  following: 

Increase t h e  density of Q-felt insulation from 
3.5 lbs./ft.3 t o  6.0 Ibs./ft.3. 

3.5 lbs . / f t . j  t o  4.7 lbs./ft. 
Increase t h e  ensi ty  of NRC-2 sulation f r o m  

Increase insulation support requirements. 
Increase area of &-felt insulation due t o  engine 

heat requirements. 

ELEicTRICAL FUdEX 

+u 
+2 
+e 

+25 

(+&I 
-5 

+49 

(-355 1 
Revise t h e  Supercr i t ical  Gas Storage System, based on coordination 

wi th  the subcontractor (Beech Aircraft) ,  t o  include t h e  follaWing 
changes : -25 

Reduction of insulatiop preloading from 2 t o  

Fan heaters in l i e u  of eiectrofiim heaters 

Sculpturing material on complete system. 
Reduction i n  titanium stress allowable. 

4 psi,  H2 tank. 

cryogsnic . 

Reduce H2 f o r  8 day mission i n  l i e u  of 14 day. 

Reduce 02 fo r  8 day mission i n  l i e u  of 14 day. 

-7 

-20 
-13 
+15 

Decrease i n  Fuel Cell Power System, based on P r a t t  & Whitney's 
weight report ref lect ing t h e  following: 

Compact Secondary Regenerator -7 
Unitized Gas Manifolds -6 
Close control of electrode f i l l i n g  techniques -10 
Thinner electrode spacing -1 5 

-12 

-280 

-38 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CEXTEEl OF GRAVITY CHANGES 

SERVICE MODULE 

ENVIRONMENTAL CONTROL 

Add prodsionr for nitrogen purging of the Sorrice Modulo t o  
prvvent rooidental oxplorlon on tho pad. 

Addition of radiator controller. 

Addition of propellant heating system t o  maintain fuel at 
temperature above freezing point. 

LEM - INTEGRATION 

Structural  beef-up of Radial Beam No. 4 t o  mount Radar 
Transponder. 

Structural  beef-up of Forward Bulkhead and Fairing for 
mounting f o r  VHF and X-Band Omni Antennas. 

Add supports t o  the af t  bulkhead t o  mount deployable radar 
antenna. 

Add insulation t o  cover transponder and antennas. 

Add rendezvous radar equipment. 

TOTAL P O m A L  WEIGHT CHANGES - SERVICE MODULE 

+15 

+2 

+5 

+10 

+20 

+5 

t i T C j  

-14 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

i.JEIGHT EHPTIC 

Structure 

c r e w  sys tans 

Cornmications 

Instrumentation 

Controls & Displays 

Guidance & Navigation 

Stabil ization & Control 

Eeactinrr r.n&ml 

Elec t r ica l  Power 

Environmental Control 

Earth Landing 

USEFUL mAD 
crew Systems 

Reaction Control 

Environmental Control 

Scient i f ic  Psyload 

GROSS WEIGHT 

DETAIL WEIGHT STATEMENT 

4561 

298 

392 

175 

282 

420 

220 

323 

488 

303 

673 

CURRENT 
W G H T  
u-1-63 

813 5 

1595 

908 

270 

167 

250 

9730 

34 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFWRMATION SYSTEMS DIVISION 

DETAIL mW STATEMENT 
COMMAND MODULE 

STRUCTURE 
CURRENT 

ITEN 

STRUCTURE 
Basic Body Structure 

F O ~ &  Section 
Honeycomb 
Frames, Rings and Hatches 
Fi t t ings and Attachments 

Honeycomb Panels 
Longerons, Frames and Rings 
Window and Hatches 
Fi t t ings and Attachments 

A f t  Section 
Honeycomb Panel 
Ring 

Center Section 

Secondary Structure 
RH Equipment Bay and Coldplates 
LH Quipment Bay 
Fwd. LH Equipment Bay 
F’wd. RH Equipment Bay and Coldplates 
Kain Display Panel and Coldplates 
Lower Equipment Bay and Coldplates 
A f t  Equipment Bay 
C r e w  Area 
Heat Shield Equipment Area 

Forward Section 
Heat Shield Substructure 

Foneycomb Panels 
Frames and Rings 
Fit t ings and Mechanism 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
Fitt ings,  Mechanism and Attachments 
A i r  Vent 

A f t  Section 
Honeycomb Panels 
Frames and Rings 
Fi t t ings and Attachments 
Toroidal Assembly 

Center Section 

Ablation Material 
Forward Section 
Center Section 
A f t  Section 

Insulation 

Separation Provisions and Attachments 

56 
57 
70 

208 
263 

90 
106 

195 
116 
79 

( 572 1 
79 
86 
20 
13 
66 

108 
35 
50 

691 
;zw 
107 
186 
134 
23 

529 
361 
47 
81 
40 

( 1 3 u  1 
139 
577 
598 

TOTAL STRUCTURE 
35 

4561 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

C W ?  SYSTEMS 

DETAIL WEIGHT STATEMF,NT 
COMMAND MODULF, 
CREW SYSTEmi 

ITEM 

Crew Couch Support and Restraint System 
Waste Management 
Egress Accessories - Hatch 
Case Assembly - Map and Manual 
Structural Seats and Supports 
Shelf Assy. - Workpood Preparation 
Food Storage Boxes 

CURRENT 
WEIGHT 
ll-163 

26.0 
2.1 
3.0 
2.0 

258.0 
1. 9 
5.0 

TOTAL CREW SYSTEMS 

~ 

298.0 

36 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMUNICATIONS 

DETAIL WEIGHT STATEMENT 

COMMAND MODULF: 

COBQNN'ICATIONS 

ITEM 

Lower Bay 
C-Band Transponder 
Unified s-Band 
S-Band Rower Amplifier 
VHF FH Transmitter HF Transceiver 
VHF AM Trans.-Rec A Rec. Bea. 
Multiplexer 
spares 
Signal. Conditioner 
Recorder 
Audio Center 
hemodulation Processor 
Central Timing Equipent 
Up Data Link and Provigions 
VHF-HF Diplexer 
v ru -urn uipiexer 

VHF-HF Recovery Antenna & Transmission 
C-Band Antenna & Transmission 
2-KMC High Ggin Antenna and Transmission 
VHF4KKC &mi Antenna, T r a n d s s i o n  & Inst. Prov. 

mrrrr  r r r m  m* 

Remote Fkpipent 

E l e c t d c a l  Avlvisfens 
Electr ical  Wiring 
Data Distribution Panel 
coax 
Connectors 

TOTAL C9MMUNICATIONS 

CURRENT 
WEIGHT 
U-1-63 

(239.1) 
20.8 
25.0 
20.5 
15.9 
U.0 
11.0 
19.0 
32.8 
25.4 
8.0 

l l . 2  
8.0 

25.0 

.8 

11.4 
ll. 7 
4.4 

30.4 

1.7 

(57.9) 

(95.0) 
79.7 
4.0 
5.2 
6.1 

392.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

INSTRUMENTATION 

ITEM 

INSTRUMENTATION 

Lower Equipent Eky 
E M  U n i t  No. 1 
m uni t  No. 2 
Nuclear Radiation Detection Equipent 

Remote Equipnent 
Sensors 
Nuclear Radiation Detection Provisions 
TV Camera & Lens 
TV Viewfinder 

Right Hand Bay Forward 
Inf l igh t  Test System 

Comparators and h e r  Supply 
-5 
Switches 
Meter 
Chasis 
HaRle88 
Access Cable 

E lec t r i ca l  Provisions 
Inf l igh t  Test Elec t r ica l  Provisions 
Data Distribution Panel 

TOTAL INSTRUMENTATION 

SID 62-99-21 - 

CURRENT 
WEIGHT 
U-1-63 

(58.0) 
26.2 
20.8 
11.0 

(47.0) 
35.0 
6.0 
4.5 
1.5 

(36 . 1)  

16.5 
1.9 
1.5 
1.0 
9.1 
4.1 
2.0 

(33 9) 
30.0 
3.9 

175.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGH” STATEMENT 
COMMAND MODUU2 

CONTROLS AND‘DISPlAD 

ITEM 

MAIN DISPLAY PANEL 
Main Display Panel Control Station 

SCS Mode Sole& 
Delta Velocity 
Flight Director Attitude Indicator 
Attitude Set and Gimbal Position Msplay 
Entrg Monitoring Indicator 
Launch Vehicle Fmergency Detection System C-1 
Master Caution and Abort Lt. 
IFTS Switch 
Barometric Indicator 
Event Timer 
Mounting Panels 

. 

Main Display Panel Center Station 
Audio Panel 
A b o r t  Light 
Reaction Control 
GMT Readout 
ECS Gages and Controls 
Crew Safety Controls 
High Gain Antenna Control 
G & N Computer Keyboard 
Radiation Displays 
Cryogenic 
Caution and k J a  Display 
Mounting Panels 

CURRENT 
WEIGHT 
u-1-63 

(52.8) 
5.7 
3.8 
n. 5 
7.6 

15.0 
3.9 

.3 

.1 
1.8 
1.5 
1.6 

(60.3) 
1.7 

.2 
10.8 

.8 
7.2 

2.6 
15.0 
3.0 
6.4 
4.8 
6.2 

2.6 

Main Display Panel System Management Station (29.0) 
Communications Contml Panel 4.8 
Master Caution Lights .1 
Power Distribution 6.7 
Fuel Cells Controls 4.4 
Service Propulsion 8.1 
IFTS Switch .1 
W g e n  Warning .1 
Mounting Panels 4.7 

Main Display Panel RH Console 
Bus Switches 
Audio Panel 
Lighting Control 
Nountine; Panels 

(10.0) 
5.4 
1.8 
1.1 
1.7 

Main Display Panel LH Console 
Mission Sequence Controls 
Lighting Control 
Audio Panel 
SCS Power Control 
Mounting Panels 

TOTAL l%IN DISPLAY PANEL (To be brought forward) 159 1 
39 SID 62-99-21 
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1.0 
1.1 
1.8 
1.3 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

I+mr &quipanent Bay 
Lighting Control Panel 
G & N Controls and Displays 

Map and Data Viewer 
Display and Control - Navigation 
Display and Control-  Computer 

Left Rand Forward Equipent Bay 
Clock 
Event Timer 
Mounting Panel 

Caution and Yarning 
Detector 
Spares 

Gleotrical Provisions 
Electrical Wring 
SCS/G & N Display Junction Box 

(22.5) 
13.3 
n n  
7.6 

(16.5) 
u.0 
2.5 

TOTAL REMOTE FQUIPMEZT 

TOTAL MBIN DISPLAY PANEL 

122.9 

159.1 

ToTBL CONTROLS AND DISPLAYS 

40 

282.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STA- 

C(R4MAIVD MODULE 

GUINLNCE & NAVIGATION 

ITEM 

GUIDANCE AND NAVIGATION 

Eleotronic Equipment 
Ine r t i a l  Measurement Unit 
Navigation Base 
Computer & Spare Tray 
Computer Stored Spares 
Power Servo Assembly 
Coupling Display U n i t  
Junction Box 
Bellovs Assembly 

Optical Equipnent 
sextant 
Teleacope 
Optical Base 
Optical Eyepieces 

Loose Stored I t e m s  
Film Cartridges (4) 
Computer Self Check Plug 
Computer Loose Spares 
Power Servo Assembly Loose Spares 
CDU Spare Gear Box 
Spare Relay & Diode Module 

Ege Eielief $yepiece 
Horizon Photometer 

spare ~ m p s  (3) 

Qectrica Provisiona 
Cabling MIT 
Cabling NAA 

Coolant Hoses 

TOTAL GUIDANCE AND NAVIGATION 

CURRENT 
WEIGHT 
11-1-63 

(280.7) 
5900 
27.2 
70 00 
26.5 
56.7 
16.5 
12.2 
12.6 

(45.8) 
12.0 

(51.0) 

16.0 
35.0 

(1.0) 

420 00 

41 
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DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

STBBILIZATION AND CONTROL 

STABILIZATION AND CONT3OL 

Imer J3quipment Bay 
Rate Gyro Package 
Body Mounted G y r o  Package 
Electronic Control Package - Pitch 
Electronic Control Package - Roll 
Electronic Control Package - Yaw 
Electronic Control Package - Auxiliary 
Display/BMAG ECA Package 

Smre Gyro - Rate 
Spah '74ug-in Module 

Miring, etc. p-s p't-w-er -$-&-@t'lrii %x 

Spare GJVO - BMAG (2) 

Electrical Pzkrisiona 

TOTkL SUBILIZATION AND CONTROL 

SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGEiT STATEMENT 

COMMAND MODULE 

REBCTION CONTXOL SYSTEM 

ITEM 

REACTION CONTROL S Y S m  

Propellant Systems 

Oxidizer System 
Tanks & Expulsion Devicee 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Fuel system 
Tanks & Expulsion Devices 
PJumbing, Fittings & Insulation 
V d h a  & Regulators 
Sensors 

Pressure System 
Tank8 (4500 Psi) 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Engine System 
Engines 
Nozzle Extension 

Electrical Provisions 

Dumping system 
Valves & Supports 
Controls &Electrical Provisions 
Plumbing &Fittings 
Miscellaneous 

TOTAL REACTION CONTROL SYS'EH 

CURRENT 
UEICIFT 
11-1-63 

37.4 

(55.4) 
9.5 
4. 8 

38.6 
2.5 

43 

#wwIHk SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STBTEMENT 

COMMAND MOD= 

ELECTRICAL PcclER 

ITR4 
C- 
WEIGBT 
U-1-63 

Bnergy Source 
Battery - Re-entry (2) 
Bat te ry-  Post Landing (1) 
Battery - Pyrotechnic - Instal la t ion 

Power Conversion 
Inverter ( 3 )  & Control 
Battery Charger & Controls 
PLSS Battery Charging System 

Power Distribution &Control 
%C Power Panel Assy 
eC Power Box Asm 
Battery Circuit Breaker Panel  
hver Equipent Bay Panel 
Terminal Distribution Panel (Bus) 
Circuit Breaker Panel 
Electrical  Transmission (Wiring, Connectors, Conti., Sup.) 
Ground Power Provisione 
Power Control Panel Connectors 
Instal la t ion Provisions 

Klectrical Common Ut i l i t y  
ElectricaI. ~ransmission (Wiring, Conn., Cord. 
Right ELnnd C i r c u i t  Breaker Panel 
Left Hand C i r c u i t  Breaker Panel 
Lighting Equipment 
Lighting 
Adapter Separation System 
LES Separation System 
s/k Pyrotechnic In i t ia t ion  
C i r c u i t  Util ization Package 
Sequencer 
Instal la t ion Provisions 

& Sup.) 

!I"JLL ELECTRICAL POWER 

(77.5) 
45 .o 
22.5 
10.0 

(117.0) 
ll1.0 

5.0 
1.0 

3.4 
5.1 

44 
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NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

b 

DETAIL WEIGHT STATE3ENT 

COMMAND MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

ITW 

ENVIRONMHVTAL CONTROL SYSTEM 

h S S U r e  Suit  C i I ’ C l d t  
Subcontractor Compressor, Heat Exchg., Val. & Cont. 
Ducting, Corn., Clamps, etc. 
Co;! Sensor 

Water-Glycol C i r c u i t  
Subcontractor Res., Evaporator, Pump, Val. & Cont. 
Water-Glycol 
Plumbing, etc. 

h s s u r e  & Temp. Control 
Subcontractor Heat Ekchg., Blower ,  Val. & Cont. 
Ducting 

Oxygen Supply System 
Siibcocirucior En%ry % Sys., Val. & Cont. 
Plumbing 
Oxygen Surge Tank 

Mater supply System 
Subcontractor Potable & Waste Tanks & Freon Tank 
Plumbing 

Waste Management System 

Subcontractor Common Item 
Bracketls, Plumbing, Elect. Wiring 
I n s t  m e n t a t i o n  

supports 

E lec t r i ca l  Provisions 

Manual Controls - Push Pul l  

nT- n.9 “2 L u g e  System 

TOTAL ENVIRONHENTAL CONTR@L SYSTEX 

45 

CURRENT 
WEIGHT 
ll-1-63 

(77.1) 
68.6 
6.5 
2.0 

(16.0) 
4.8 
4.0 
7.2 

(12.9) 

(21.0) 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STA’I’EHENT 

COMMAND MODULE 

EARTH LANDING SYSTEM 

ITEM 

EARTH LANDING SYS”E24 

Parachute System 
Drogue Chute System 
Main Cluster 
Disconnect Main Cluster 
Pilot  Chute System 
Sequence Control 
Attach Provisions 

Location Aids 

Forward Heat Shield Release System 

Drogue Disconnect Instal la t ion 

Electr ical  Pyrotechnic In i t ia t ion  Provisions 

TOTAL EARTH LANDING SYSTEM 

46 

(6.3) 

(45 0 4)  

(9.0) 

(6.21; 

673 .O 

SID 62-99-21 

CURRENT 
WEIGHT 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

cm SYSTEMS 
Government Furnished Equipment 

Pressure Garment Assembly (3) 
Portable L i f e  Support System (1) 
Garments - Constant Wear 
Biomedical Instrumentation 
Personal Radiation Dosimeters 

C r e w  (50, 70, 90 Percentile) 

Food and Aseociated 4 u i p e n t  
Food 
Food Containers 
Food Mouthpiece - Personal 
Water Delivery Assembly - Personal 

C r e w  Accessorierr 
Lap Board Assembly 
M R w a l  Set 
Map Set 
Logbook Assembly 
Tool  Set - Inf l ight  Maintenance 

C r e w  E q u i p n t  
Shoe Straps 
Hose Assembly - U m b i l i c a l  
B e l t  Assembly - Inf l ight  Maintenance 
Hose Assembly - Recharging, Backpack 
Suit Electrical Umbilical and Wire 

Uaste bnagement 

Medical Equipment 

Peraonal Hygiene Equipment 

Light Assembly - Portable 
Provision Assembly - Crew Survival 

Personal Communications 

TOTAL C m  SYSTEM (To be brought forward) 

47 

CURRENT 
WEIGHT 
11-1-63 

(157.9) 
90.0 
4201 
900 
2.0 u. 8 

(93.5) 
75.0 
15.0 
2.0 
1.5 

(8.0) 
2.0 
3 .O 
1.0 
100 
1 .o 

(26.2) 
2 .o 

17.9 
1.0 
2.8 
2.5 

(15 3) 

(51.6) 

908.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DFTBIL WEIGHT S T A W  

COMMAND MOD= 

USEFUL LQBD 

REBCTION COIWROL 

Usable Propellant 

R e s i d u a l  Propellant 
Rgpped - SYS- 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

Rcs Helium 
ENVIROH#ENTIL CONTROL 

Li th ium Hydroxide 
Activated Charcoal 
Containers for LiOH &Charcoal 
Oxygen - Re-entry 
Freon 
Water-Boost Cooling 
Uate-Ehergency R d h t r y  Cooling 
Watex+PLSS Ini t ia ted Charge 
Uate?+Earth Orbit Cooling & Drinking 
Chemical Disinfectant 

SCIENTIFIC EQUIPMENT 

TOTAL This Page 

TOTAL CRZQI SYSTEM (Brought fo rwrd  from Page 47) 

TmAL USEFUL LOAD 

CDRRENT 
WEIGHT 
11-1-63 

(270.0) 

225.0 

46.0 

1.0 

(167.0) 

U . 0  
4.0 
12.5 
3.7 
10.0 
4.0 
6.0 
6.8 
4.0 
4.0 

908.0 

1595.0 

48 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WF,IGH'T STATEMENT 

SERVICE M O D m  

SUMMARY 

ITEX 

kEIGHT EMFTY 

st ructure  

Electronics 

Reaction Control 

Electr ical  Power 

Environmental Control 

Propulsion 0 
USEFUL LOAD 

Eeaction Control 

Elec Lrical Power 

Environmental Control 

Propulsion 

BURNOUT WEIGHT 

MAIN ~PROF'ELLANT 

GROSS MEIGHT 

CURRENT 
WEIGHT 
u-1-63 

7460 

2210 

177 

1363 

92 

3038 

838 

503 

208 

681 

2230 

9690 

37295 

46985 

49 - SID 62-99-21 



NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DEXAIL WEIGHT STATEMENT 

SEEZVICE MODUIJS 

STRUCTURE 

ITEM 

STRUCTURE 

Basic Body structure 
Honeycomb Panels - Shell 
Radial Beamr 
Internal Structure and lbg. Compt. Closeout 
Forward Bulkhead 
A f t  Bulkhead 

Secondary Structure 
Tank Support Shelf 

Antenna Support 
Heat Shields 

Engins support 

Insulation 

Fairing 

TOTdL STRUC!IVRE 

CURRENT 
WEIGHT 
11-1-63 

(253) 

(i6j 

(14.3) 

2210 

SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

rrm 

ELEmRoIvIcs SUBSYSTBH 

SERVICE M o m  

C U R ! !  
WEIG HI' 
11-1-63 

Camunicationa 
High Gain Antenna 

Antenna 
GimPbals 
Earth Seneor 

Antenna Boam 
Antenna Locking Provisions 
coax 
Coax Connectors 
Supports 
Uiring 

Instrumentation 
Sensors 
Electrical Provisions 
Supports 

TOTAL ELECTRONICS SUBSYSTRS 

1202 
12 00 
4.8 

177.0 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

* W T I O N  C O m O L  

REaCTION CONTROL S Y S T N  

Propellant S y s t m  
Oxidizer System 

Tanks & Expulsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 
suppods 
ouantity wing 

Fuel System 
Tanks i& kpulsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Quantity Gaging 
s\Tppod8 

-8- W S t m  
Tanks (4500 psi) 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 
*Porta 

Engine System 
Engines 
Reflectors & Insulation 

Structural Provisions 

Electrical Provisions 

TOTAL ,PEBCTION CONTROL SYSTEM 

CDRRBNT 
WEIGHT' 
11-1-63 

28.8 
8.5 
12 .O 
3.0 
18.2 
10.0 

80.9 
29.2 
8.5 
12.0 
3 e 0  
18.2 
10.0 

(128.0) 
19.0 
6.0 
76.0 
7.0 
20.0 

0 

580 e 0  

52 - SID 62-99-21 



NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DE’i!4IL UEIGHT STATEMENT 

SERVICE MODULE 

ELECTRICAL POUER 

ITEM 

ELECTRICAL PCNEFt 

Fuel Cell Power Systerm 
Fuel Cell Power Pack (Incl. Mount Instrumentation) 
Intermodular - Radiator Plumbing 
Fuel Cell Module Mwnt Attach 
h e 1  Cell % System 

Subcontractor Components 
Plumbing aad Valvea 

F’uel Cell and ECS O2 System 
Subcontractor Components 
Plumbing and Valves and Supports 

Water Glycol - Fuel Cell &at Transfer System 
Elect. Wiring - Supercriticd 0a8 
Space Radiator (Outer Skin) 
Fuel Cell Module Stabilisation Webs 
Fuel Cell Plumbing Supports 

Power Distribution 
Electrical Transmission 
Pouer Distribution Box 

Electrical Comnon Utility 
Electrical Transmission 
Sequencer 
Adapter Separation System 
c /k  to S/M Separation System 
-technic Initiation 
Provisione 

TOTAL ExacTRIcbL P a m  

CURRENT 
UEIGfFT 
ll-1-63 

(117 43) 
753.0 
26.7 
2.0 

137.8 
4.0 

168.2 
27.1 
7.0 
10.0 
24.7 
3.8 
8 .O 

(n.2) 
40.0 
31.2 

(119.3) 
0.0 
28.0 
7.0 
18 .O 
12.0 
13.5 

53 

L SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE M o m  
EIWIRONMENTPL COlqTROL SYSTeM 

ITH4 

ENVIRONHENWL COHTROL SYSTEM 

Water-Glycol C i r c u i t  
Subcontractor Valveo & Controlr 
Plumbing and Wwme 
Uater - Glycol 
Space Radiator (Outer Skin) 

Uater Supply *stem 
Subcontractor Valveo &Controls 
Plumbing and tlrrdwcm 
Miscellaneous Brackets & Snpport~ 

Plumbing and Supports 
Qorgen SUPPls  SYS- 

54 
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( 7 5 e O )  
5 e 6  

22e1 
10.0 
37. 3 

(3.0) 
3 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

MAIN PZtOPTJLSION 

ITEM 

MAIN PROPULSION 

Propellant Systems 
Oxidizer System 

Tanks & Doors 
Skirts 
Plumbing, Fittingo & Insulation 
Valves 
Quantity Indication 
Mixture Ratio Control 
Supports - Plumbing & Equipment 

Fuel Systems 
Tanks & Doors 
Skirts 
Plumbing, Fittings & Insulation 
Valves 
Quantity Indication 
Supports - Plumbing & Equipment 

Pressure System 
' k k s  (4400 Psi) 
Tank Supports 
Plumbing, Fittings & Insulation 
Velves, Regulators & Heat Exchanger 
Supports - Plumbing & Quipment 

Engine Q s t e m  
Engine 
closeouts - Throat to s/M 

Electrical Provisions 

TOTAL MAIN PROPULSION SYSTEM 

CURRENT 
WEIGHT 
11-1-63 

(13 56.0 
759.3 

557.0 

53.0 
4.5 

25.5 
14. 0 
45.5 

59.8 

596.7 
458.0 

33.2 
42.0 
4.5 

25.5 
33.5 

(92 5 00 
m4e 0 
30.0 
211.0 
49.0 
3800 

3038.0 

55 - SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

USEFUL LOAD 

ITm 

Rcs Propellant 
Usable 
Residual 

Trapped System 
MixtureJ Ratio 
Expulsion Efficiency 
Loading Tolerance 

X S  Helium 

ELECTRICAL PMR ( ~ ~ r n m l  Mission) 

Hydrogen - Supercritical Gas 
Usable (Electrochemical Incl, Tolerance) 
Unusable (Residual &, Instrument Error) 
Emergency *Provisions 

Oxygen - Supercritical Gas 
Usable (Electrochemical Incl. Tolerance) 
Unusable ( h s i d u a l  & Instrument Error) 
Bnergency Provisions 
a~pended (~eakage & Purge) 

m a d e d  (Leakage & mpj 

ENVIRONMEXl'AL CONTROL (Normal Mission) 
-gem - Supercritical Gas 

Usable (Metabolic) 
Unusable (Residual & Instrument Error) 
Emergency Provisions 
Expended (Leakage, IXM, PLSS, Repress.) 

PROPULSION 
&in Propulsion Helium 
Miin Propellant Residuals 

Trapped - System 
Trapped - m i n e  
Mxture Ratio Tolerance 0 Loading Tolerance 

835.0 

3.0 

(503.0) 

(681.0) 
99.0 

582.0 

TOTAL USEF'UL LaAD (Less k i n  Propellant) 2230.0 
56 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

- 
UUNCH ESCAPE SYSTEM 

ITm 

structure 

Tower Assy h Flap 
Escape Motor Skirt 
Pitch Ebtor Structure 
Nose Cone and Ballast Support 
Attaching Parts 
Tower Insulation 
Skirt Insulation 

Separation Provision 

Ballast 

Propulsion 

Escape Motor 
Jettison Motor 
Jettison Motor Skirt 
Pitch Control Motor 

Electrical Power 

TOTAL LAUNCH ESCAPZ SYspPi 

C- 
wEIGH!J! 
11-1-63 

343 
209 
155 
114 
10 

216 
10 

4764 
434 
92 
55 

7050 

SID 62-99-21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

fSTAIL UEIGHT STATDENT 

ITEM 

ADAPTER 

structure 
PaIXdS 
F'ramee 
Thermal Insulation 

Electrical Power 

Separation System 

TOTAL dDILPTER 


